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NATIONAL FOREWORD 

This Indian Standard which is identical with CISPR Pub 19 ( 1983 ) 'Guidance on the use of the 
substitution method for measurements of radiation from microwave ovens for frequencies 
above 1 GHz% issued by the International Special Committee on Radio Interference, 
( CISPR ) of the International Electrotechnical Commission ( lEC ), was adopted by the 
Bureau of Indian Standards on the recommendation of the Electromagnetic Compatibility 
Sectional Committee ( LTD 22 ) and approval of the Electronics and Telecommunication Division 
Council. 

The text of the CISPR standard has been approved as suitable for publication as Indian Standard 
without deviations. Certain conventions are, however, not identical to those used in Indian 
Standards. Attention is particularly drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they should 
be read as 'Indian Standard'. 

b) Comma ( , ) has been used as a decimal marker while in Indian Standards, the current 
practice is to use a point ( - ) 3.s the decimal marker. 

CROSS REFERENCES 

The technical committee responsible for the preparation of this standard has reviewed the 
provisions of the CISPR Pub 11 (1975) 'Limits and methods of measurement of radio 
interference characteristics industrial, scientific and medical ( ISM ) radio frequency equipment 
( excluding surgical diathermy^ apparatus )', and has decided that this is acceptable for use in 
conjunction with this standard. 

Only the English language text in the International Standard has been retained while adopting 
it in this Indian Standard. 
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GUIDANCE ON THE USE OF THE 

SUBSTITUTION METHOD FOR 

MEASUREMENTS OF RADIATION FROM 

MICROWAVE OVENS FOR FREQUENCIES 

ABOVE 1 GHz 

1. General 

1.1 Many household and commercial microwave ovens are small, their largest dimension being less 

than 1 m. The measurement procedure for such equipment is detailed in Clause 2, and the pro- 
cedure for other equipment in Clause 3. In either case, test loading of the oven is to be carried out 
according to Sub-clause 5.3.4 of CI.S.P.R. Publication 1 1 : Limits and Methods of Measurement of 
Radio Interference Characteristics of Industrial, Scientific and Medical (ISM) Radio-Frequency 
Equipment (Excluding Surgical Diathermy Apparatus). 

1.2 The measurement procedures contained in Clauses 2 and 3 are to be repeated for both horizontal 

and vertical polarization at each test frequency. It should be noted that the turning point distance 
defined in Clause 3 is normally a function of frequency, and therefore it should be determined at 
each test frequency. 

1.3 If the frequency range of the receiving horn aerial includes the fundamental frequency used in the 

microwave oven, precautions must be taken to ensure that the fundamental frequency does not 
affect the readings. 

1.4 The measurements detailed in Clause 2, and where possible those detailed in Clause' 3, should be 

carried out on a test site which is flat, free of overhead wires and nearby reflecting structures as well 
as sufficiently large to permit aerial placement at the specified distance while providing adequate 
separation between the aerial, the microwave oven under test and reflecting structures. A suitable 
test site is depicted in Figure 3, page 9. 



2. Measurement procedures for small microwave ovens 

2. 1 For microwave ovens whose largest physical dimension is less than I m, the following measurement 
procedure is to be employed. The microwave oven under test is placed on a non-metallic turntable, 
the height of the bottom of the microwave oven being 1 m above the ground. The receiving horn 
aerial is mounted at a height equal to I m plus half of the height of the microwave oven under test 
(see Figure 1, page 8). In order that the near-field effects associated with the radiation from the 
microwave oven do not affect the measurement, the receiving horn aerial must be located at a 
distance of /^ = 3 m from the nearest surface of the microwave oven under tes t (pro vided that the 
maximum aperture dimension D of the receiving horn aerial is such that D < V3A/2, where A is the 
wavelength of the test frequency and where D and A are both expressed in metres. If this condition is 
not satisfied, the receiving horn aerial must be placed at a distance of/? = 2 D^/A from the nearest 
surface of the microwave oven under test. The position of the receiving horn aerial should be varied 
slightly to ensure that it is not located at a maximum or minimum caused by special combinations 
of radiating patterns and reflections. The microwave oven under test is then rotated through 360° in 
the horizontal plane and the highest reading y is recorded as the level of radiated interference at that 
lest frequency. 
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2.2 With the microwave oven under test removed from the test area, a transmitting horn aerial is placed 
with its centre of radiation at that point in space formerly occupied by the surface of the microwave 
oven under test nearest to the receiving horn aerial In order to obtain its specified gain, the 
transmitting horn aerial must be such that 2 DVX < /?, where D is its major aperture dimension. 
The transmitting horn aerial must be directed so that the receiving horn aerial is in the direction of 
maximum gain and of the same polarization as the transmitting horn aerial (see Figure 1, page 8). 
The position of the transmitting horn aerial is then varied slightly to ensure that the receiving horn 
aerial is not located at a maximum or minimum caused by special combinations of radiating 
patterns and reflections. The signal generator supplying power to the transmitting horn aerial is 
adjusted to give the same indication on the measuring set Fas recorded with the microwave oven 
under test. This power at the input terminal of the transmitting horn aerial PtdB(pW) plus the gain 
of the transmitting horn aerial (GdB) minus the gain of a half-wave dipole (which can be taken as 
2 dB) is compared with the hmit, i.e. 7 + G - 2.0 < L dB(pW). 



3. Measurement methods for large microwave ovens 

3. 1 For microwave ovens with their largest physical dimension exceeding 1 m, the following procedure 

is to be employed to ensure a good estimate of the levels of radiated interference. Under free space 
conditions, the power received by an aerial falls ofTwith distance at a rate of 20 dB per decade. If the 
receiving aerial is too close to the source, then near-field effects caused by the physical dimensions 
of the source produce deviations from the fallrate of 20 dB per decade. In order to avoid errors, it is 
necessary to make measurements with the receiving aerial far enough away from the source to 
ensure that the near-field effects are insignificant. 

3.2 First, the direction of maximum radiation from the equipment under test must be determined by 

using a low gain (about 6 dB) horn aerial. The search for the direction of maximum radiation is then 
carried out as far from the source as possible without incurring signal-to-noise problems. 

3.3 The variation of measured radiated power in the direction of maximum radiation with distance 

from the equipment under test is plotted as in Figure 2, page 8. The turning pdint distance is 
determined by drawing straight lines 5 dB apart (the lines being horizontal at the shorter distances 
and having a gradient of 20 dB per decade at greater distances) and positidned so ^s to include a 
maximum number of recorded values. The receiving horn aerial should not be placed closer to the 
equipment under test than the turning point distance obtained, and a receiving horti aerial should 
be selected such that 2 DVk is less than the turning point distance. 



3.4 For those equipments under test which can be put on a turntable, the same measurement procedures 

as specified in Sub-clauses 2. 1 and 2.2 are to be used for evaluating the I'evels of radiated inter- 
ference, using a value ofR equal to the turning point distance. 

3.5 If the equipment under test is an installation, or cannot be placed on a turntable, then the turning 

point distance is found as described in Sub-clauses 3.2 and 3.3. The measuring equipment used 
must be calibrated so that the radiated interference field strength can be determined without the 
substitution of the microwave oven by a transmitting horn aerial as specified in Sub-clause 2.2. 
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Note. — To determine the distance R, the point of measure- 
ment at the aerial shall be either at its feeding point 
or at its aperture, as specified by the aerial manufac- 
turer. 



Fig. I. — Method of measurement — Substitution method. 
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Fig. 2.— Determination of turning point distance for test objects 
with physical dimensions larger than 1 m. 
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Fig. 3.— Test site. 
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Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act^ 1986 and the Rules and Regulations made thereunder. The Standard Mark 
on products covered by an Indian Standard conveys the assurance that they have been 
produced to comply with the requirements of that standard under a well denned system 
of inspection, testing and quality control which is devised and supervised by BIS and 
operated by the producer. Standard marked products are also continuously checked by 
BIS for conformity to that standard as a further safeguard. Details of conditions under 
which a licence for the use of the Standard Mark may be granted to manufacturers or 
producers may be obtained from the Bureau of Indian Standards. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to 
promote harmonious development of the activities of standardization, marking and quality 
certification of goods and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced 
in any form without the prior permission in writing of BIS. This does not preclude the free use, 
in the course of implementing the standard, of necessary details, such as symbols and sizes, type 
or grade designations. Eaiquiries relating to copyright be addressed to the Director 
( Publications ), BIS. 

Revision of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards 
are also revieA^ed periodically; a standard along with amendments is reaflSrmed when such review 
indicates that no changes are needed; if the review indicates that changes are needed, it is taken 
up for revision. Users of Indian Standards should ascertain that they are in possession of the 
latest amendments or edition by referring to the latest issue of 'BIS Handbook and 'Standards 
Monthly Additions'. Comments on this Indian Standard may be sent to BIS giving the following 
reference: 

Doc : No LTD 22 ( 1506 ) 
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